Background: Celiac disease (CD) is a lifelong disorder. Patients are at increased risk of complications and comorbidity. Objectives: We conducted a review of the literature on patient support and information in CD and aim to issue recommendations about patient information with regards to CD. Methods: Data source: We searched PubMed for English-language articles published between 1900 and June 2014, containing terms related to costs, economics of CD, or education and CD. Study selection: Papers deemed relevant by any of the participating authors were included in the study. Data synthesis: No quantitative synthesis of data was performed. Instead we formulated a consensus view of the information that should be offered to all patients with CD. Results: There are few randomized clinical trials examining the effect of patient support in CD. Patients and their families receive information from many sources. It is important that health care personnel guide the patient through the plethora of facts and comments on the Internet. An understanding of CD is likely to improve dietary adherence. Patients should be educated about current knowledge about risk factors for CD, as well as the increased risk of complications. Patients should also be advised to avoid other health hazards, such as smoking. Many patients are eager to learn about future non-dietary treatments of CD. This review also comments on novel therapies but it is important to stress that no such treatment is available at present. Conclusion: Based on mostly observational data, we suggest that patient support and information should be an integral part of the management of CD, and is likely to affect the outcome of CD.
Introduction
Celiac disease (CD) occurs in approximately 1% of the Western population. 1 It is triggered by exposure to gluten in susceptible individuals with human leukocyte antigen (HLA)-DQ2þ or DQ8þ. 2 While most patients have villous atrophy (VA), minor enteropathy is also compatible with CD, 3 and the vast majority of individuals show elevated levels of antibodies against endomysium and tissue transglutaminase. research has shown that patients with CD perceive their disease and its treatment as a burden. 8, 9 Considering that some data suggest that one out of four patients with CD is dissatisfied with the information offered by their physician (a smaller proportion reporting dissatisfaction with the information offered by the dietitian), 10 and that patient support may have a direct bearing on levels of or likelihood to adhere to a gluten-free diet (GFD), 10 we were motivated to review the existing literature relating to patient support in CD.
A secondary aim of this paper was to issue recommendations about patient information with regards to CD.
Methods
This project was initiated by JFL and DS as part of a review on the management of CD supported by the British Society of Gastroenterology (BSG). This paper constitutes the background for the shorter text on patient support in our Gut paper on management of CD. 11 The task force for the current paper consisted of eight individuals from three countries (Britain: n ¼ 6, Sweden: n ¼ 1, and Italy: n ¼ 1).
We searched PubMed for English-language articles published between 1900 and June 2014, containing terms related to costs, economics of CD, or education and CD (Appendix). We did not specifically search PubMed for the Medical Subject Headings (MeSH) term ''Diet, Gluten-Free.'' Although a GFD is important to the management of CD, its role has been described in detail in our main review on celiac management 11 and was not the main topic of the current literature review.
Through the PubMed search for papers on costs and economics of CD, we identified 115 hits (see Appendix for actual search algorithm). Of these, three were classified as randomized clinical trials in PubMed, [12] [13] [14] but on detailed scrutiny, none of them was actually a randomized clinical trial. Therefore, none of the data on costs and economics in this paper represent grade A evidence. 15 The PubMed search for education in CD yielded 291 hits (see Appendix for actual search algorithm), 15 of which were classified as randomized clinical trials in PubMed. On closer examination four studies were true randomized clinical trials and relevant to this literature review. [16] [17] [18] [19] Given the paucity of randomized clinical trials, no quantitative synthesis of data was performed. Neither did we examine potential bias in the included studies. Instead we formulated a consensus view of the information that should be offered to all patients with CD.
Almost all evidence in this literature review represents grade C or D evidence. We did not specify what items reflect grade C or D, respectively.
No database other than PubMed (such as EMBASE) was searched for the purpose of this study. Neither did we consider unpublished data. For the current literature review, five authors (JFL, PJC, TC, IN and CC) took a greater responsibility and carried out the literature searches and the data collection, while GLS and DSS reviewed the paper and contributed to the intellectual content of the paper. Papers deemed relevant by any of the participating authors were included in the literature review. The literature review was not preceded by any protocol registration.
Finally, when examining Web content that may be of help to support patients with CD, we used Google (June 5, 2014) to search for ''celiac OR coeliac'' (American and British spelling). This search yielded more than 4 million hits.
Recommendations of this paper are also consistent with our first main review published in Gut, where a synopsis of this paper was published. 11 Here we expand and elaborate on patient support in CD. All authors agree with the conclusions of this paper.
Results

General aspects of patient support
Patient support is not a one-way communication but should be a dialogue with the patient and his or her family. Employers may also need information about CD. In pediatric cases, nannies, school nurses, teachers and kitchen staff may require information and education, but not necessarily from health care personnel. To the greatest extent possible, the patient and his or her family should be given the opportunity to actively participate in decisions regarding the care of CD. It is important to assign enough time for providing information and answering questions.
Whenever possible, the first information about CD and treatment with a GFD should be given at time of diagnosis, or shortly thereafter. 10 Patient information may improve symptoms in patients with CD. Key points of information for the patient are summarized in Table 1 .
Means of informing patients
Information is usually given orally, but particularly in English-speaking countries a large number of books and booklets aimed at patients with CD are also available. 20, 21 Increasing access to the Internet means that more and more people learn about CD through peers and non-medical personnel 22 rather than exclusively from interaction with health care personnel. In a randomized controlled trial, Sainsbury et al. found that online intervention improved dietary adherence in CD. 16 
Before the CD diagnosis
Often symptoms and signs lead up to a visit to a physician before the diagnosis is confirmed. Informing the patient about the planned investigation for CD and/or other gastrointestinal disorders can increase the patient's confidence in health care and strengthen the patient-physician relationship. Patients can be informed about serological testing, but also about HLA-testing, if appropriate (as a means to rule out current or future CD), and of endoscopy with biopsy as the standard means to confirm a CD diagnosis. Preprocedure concerns are common, 23 with one study showing that six out of 10 patients worry before an endoscopy. Worries include finding something that is wrong, but also fear of detecting cancer and of pain during the procedure. Upper endoscopy is generally a safe 24 and well-tolerated procedure. Patients may feel some relief knowing that there is no pain from obtaining the tissue from the small intestine. Since many patients receive local anesthesia, it is wise to inform patients that they must inform their doctor of any known allergy to local anesthetic agents, including dentistry anesthesia. After endoscopy, it may take up to weeks to a month before the pathologist has reviewed the slides and can write a definite report regarding the small intestinal appearance.
Finally, patients should be strongly advised not to start a gluten-free diet (GFD) before serological tests or upper endoscopy and biopsy as changes may resolve and give a false-negative result.
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First information about the diagnosis of CD Patients' requirements for information may vary at different consultations. Some newly diagnosed patients may have undergone extensive investigations, and some may have had severe disease symptoms for many years. To these patients, a diagnosis of CD can provide relief: ''At last someone has found out what was wrong with me'' or ''I knew there was something wrong with me, this was not just my imagination.'' To others, a diagnosis of a life-long disorder can mean shock and disbelief.
In order to establish a positive long-term relationship with the patient, it is important to give the patient ample time for questions and answers. A recent Finnish study suggested 10 that many patients were dissatisfied with the amount and the quality of information they get from their physician. Among patients' complaints were that the physician limits his or her information to ''the diagnosis,'' or ''refers'' to the dietitian or to the Internet for further information. Low-quality information is associated with more negative attitudes toward having CD. 10 Caregivers should know that the patient's reaction to the impact of a CD diagnosis might be related to personal resources, for example there is an immediate financial burden associated with purchasing gluten-free products particularly in countries where no financial support is provided to patients with CD. Other possible negative influences may be a significant delay between the beginning of symptoms and diagnosis, type of symptoms, as well as the degree of family support. [25] [26] [27] What is CD and ''where'' does it occur?
CD is a chronic, systemic, autoimmune disorder in genetically predisposed individuals. Gluten proteins and related prolamins found in wheat, barley, and rye trigger an autoimmune injury to the gut, skin, liver, joints, uterus, and other organs. 28 VA is identified on smallbowel biopsy, which is considered the gold standard for diagnosing this condition. False-negative small-bowel histology can occur because of the patchy nature of small-bowel mucosal changes. 28 CD affects on average 1% of individuals in Western Europe. 1 The investigation of milder clinical features and use of serology has led to an increased detection rate. 29 The age of presentation varies but the frequent age range for presenting adults is between the fourth and sixth decade. Adult presentations of CD are more common than pediatric cases and there are even patients now being recognized and diagnosed who are elderly. 30 The classical presentation in children occurs at age under 2 years with symptoms of malabsorption and poor growth. [31] [32] [33] This typically occurs after introduction of gluten in the diet. There is, however, a trend toward fewer patients presenting with symptomatic CD characterized by diarrhea and a significant shift toward more patients presenting with milder symptoms or as asymptomatic adults detected at screening. Table 1 . Key points in information to the patient *Patient support involves dialogue and engagement. The patients and their family should be encouraged to actively participate in the care of celiac disease (CD). *CD is a life-long disorder. *Patient societies and support groups can offer support and information. *A gluten-free diet relieves most symptoms, and is likely to offer some protection against certain complications but not all.
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Although we are unaware of any evidence supporting our recommendation, briefly informing the patient about the function of the small intestine is likely to help patients understand their symptoms, as well as the need to adhere to a GFD. This may form a natural starting point in patient education. Showing pictures of normal and abnormal mucosa can help illustrate the detrimental effect that gluten has in patients with CD, but also may show the patient the potential of mucosal healing (by adhering to a GFD). While there is a relative paucity of literature on the long-term effects of mucosal healing in CD [35] [36] [37] such seems to confer better health in CD, 38, 39 but not affect overall mortality. 40 A picture of VA can be used to illustrate inflammation ( Figure 1 ), but also the impaired uptake of micronutrients (and secondary consequences, including B12 deficiency, anemia and osteoporosis), water (contributing to diarrhea), and sources of energy (lack of energy leading to fatigue; and in children to growth failure).
Etiology of CD
CD is an intestinal disorder with multifactorial etiology. HLA and non-HLA genes together with gluten and possibly additional environmental factors predispose to CD. 41 This complex interplay between intrinsic and extrinsic factors produces a range of clinical presentation from asymptomatic individuals to severe malabsorption. 42 CD is strongly associated with HLA class II gene (DR3, DR5/DR7 or DR4) known as HLA-DQ2 (>90%) and HLA-DQ8 43 located on chromosome 6p21. 2 These haplotypes bind toxic gluten peptides and are located in antigen-presenting cells (APCs) of the mucosa. The absence of these molecules (DQ2 or DQ8) has a negative predictive value for CD close to 100%, 44 i.e. a negative test rules out CD. Reactive CD4þ T-cells recognize gluten-derived peptides bound to HLA-DQ2//8 on APCs. 45 The binding of these peptides to APCs is enhanced by the action of the intracellular and extracellular enzyme transglutaminase (TTG) by selective deamidation of glutamine residues to negatively charged glutamic acid. 45, 46 Following activation, T-cells release proinflammatory cytokines resulting in an inflammatory cascade, primarily in the upper small intestine, characterized by infiltration of the lamina propria and the epithelium with chronic inflammatory cells and VA. 45 An understanding of the basics of genetics underlying CD can allow the patient to understand a) why some people are at risk of CD while others are not; b) that comorbid conditions in CD may occur both before and after diagnosis of CD; 47,48 c) and that some comorbid conditions may not be preventable since their increased frequency in celiac patients are due to shared genetics, 2, 49 and that environmental factors are contributory to the risk of CD but cannot alone explain CD. The latter can alleviate stress in the parents of children with CD, who sometimes accuse themselves of short breast-feeding or otherwise nonoptimal infant feeding.
Current research on the role of breast-feeding at time of gluten introduction and the risk of CD is controversial, [50] [51] [52] and although many pediatricians recommend breast-feeding at the time of gluten introduction, parents should be informed that ''lack of breast-feeding'' is never the sole reason for developing CD. Parents should be informed that the evidence that infection at time of gluten introduction may trigger CD in the child is limited. 53 The role of infection in CD etiology is unclear. [54] [55] [56] [57] A recent paper found a higher risk of CD in patients with ongoing infection at time of gluten introduction although the risk estimates failed to attain statistical significance. 58 Some data also indicate that psychological stress may be involved in the development of CD. 59 
GFD and dietary adherence
Currently, the GFD constitutes the only available treatment for CD. It is crucial that the patient understands the role of GFD in order to achieve a high dietary adherence. 60 Ideally information on GFD should be given in collaboration with a dietitian. 10 Although, strong evidence that a GFD protects against all complications and comorbidity in CD is lacking, 11, 40 it seems clear that patient symptoms improve on a GFD. Patients with newly diagnosed CD often report substantial improvements in symptoms and well-being after starting on a GFD. 10 Empirical data strongly suggest that GFD will lead to catch-up growth in children with growth failure at diagnosis. 61 Education of the patient should include detailed information about the food to avoid and how to read the labels of processed food. Poor dietary adherence in pregnant women is also likely to influence intrauterine growth of the fetus, since women giving birth before CD diagnosis (but not those giving birth after) suffer an increased risk of adverse pregnancy outcome. 62, 63 Several studies, although none of them attained statistical significance, also suggest that dietary adherence influences the risk of future lymphoma in CD. 64 Finally, dietary adherence also seems to have a beneficial effect on bone mineral density in individuals with CD, 65 and mucosal healing on control biopsy has been linked to a lower risk of hip fracture. 38 Dietary adherence may be especially difficult to achieve in patients diagnosed through screening.
From the physician's perspective, a strict GFD may seem an easy task to pursue, but this may not be the case for many patients. Children and adults with CD report reduced quality of life because of dietetic restrictions. 27, [66] [67] [68] For the physician this situation is difficult also since in the absence of symptoms that can be improved, the benefit of the diet we are recommending must lie in reducing future complications, and as noted above we lack clear evidence of this. Hence in the screen-detected patient we may be proposing dietary restrictions that the patient finds unpleasant without evidence of definite benefit. Nevertheless, despite the limited literature in this field, some investigators suggest that screen-detected CD patients may still derive symptomatic benefit. [69] [70] [71] Figures on the adherence to GFD are limited to small series or to data collected by self-administered questionnaires among members of patient associations, with non-adherence varying between 5% and 70%, depending on the methods used and the patient age. 72, 73 Successful management of CD both from the medical and the psychological aspects requires proper education of patients and their families. Adherence to a GFD seems to be correlated with the knowledge and understanding of the disease both in adults and in children. [74] [75] [76] Adherence to a GFD requires education, attention and time. Commercially available processed foods, although made out of safe cereals, may be contaminated by unknown amounts of wheat, rye, or barley. This is often a cause of stress in patients, 77 and a reason for failing dietary adherence. 10 The labeling of food is still a matter of debate in many countries and at the moment there is not a general rule for labeling food containing traces of gluten. Most European countries have accepted the definition of ''gluten-free'' as <20 parts per million (ppm; 6 mg equivalent), while those food products that contain 20-100 ppm gluten (up to 30 mg equivalent) are classified as ''very low gluten. '' 78 Improving dietary adherence and defining GFD are among the key tasks of health care personnel meeting with patients with CD. One recent Finnish paper also suggested that treatment of children with a GFD might reduce the use of health care services. 79 
Risk of CD in family members
Informing the patient about the genetic background of CD, may prompt many patients to ask about the risk of CD in their parents, siblings, and children. The general consensus is that about 10% of first-degree relatives of patients with CD have CD. 80 Most countries therefore recommend screening of first-degree relatives. Patients themselves should not be asked to shoulder the responsibility of having their relatives undergo screening, but they may still inform their relatives about their excess risk of CD-this may be especially important in relatives with gastrointestinal symptoms, signs of malabsorption and/or other immune-mediated disease.
Social activities and eating together
CD is not only about having a life-long disease, it is also about not always being able to join dinners, and eat the food that is served. This is of special concern in teenagers 81 for whom belonging to a group and not standing out may be of major importance. This can potentially lead to lower dietary adherence. There is clear evidence that patients with CD are less likely to dine out in restaurants or at friends' houses as a result of concerns regarding cross-contamination or inadvertent exposure to gluten. 82 Patients may worry about the consequences of social situations leading to difficulties in dietary adherence. Unlike, for example. lactose intolerance, where patients can add lactase to help digest lactose if they choose to consume lactose, there are no such opportunities in CD.
Not all symptoms disappear
The GFD does not produce instantaneously normal duodenal mucosa, and in fact persistent mucosal abnormality is common. 83, 84 It is perhaps not surprising therefore that while patients generally feel better on a GFD, with an improved health-related quality of life having been demonstrated, 85 not all symptoms will vanish in all patients. For most patients diarrhea will respond within six months, and on average within four weeks, 86 but a small proportion will have persistent diarrhea after this even on a GFD, 87 and in these patients it is often possible to find a second cause of diarrhea that needs treating. Some other symptoms respond less well to diet, and constipation and gastroesophageal reflux disease (GERD) symptoms may even be more common on the diet. 88 The reasons for persisting symptoms can in essence be reduced to three groups (in patients who are truly adherent to diet 89 ). Some symptoms will be those of another condition (the symptoms of this may have prompted the investigation leading to a diagnosis of CD, or it may have arisen since diagnosis, and the disease could be organic or functional), some symptoms as in the case of constipation may in effect be revealed by the removal of the features of CD (in this example removing the laxative effect of CD reveals the underlying constipation), and finally some may be due to CD truly refractory to GFD. Examples of second diagnoses that can be important in this setting include among many others Crohn's disease, irritable bowel syndrome and small intestinal bacterial overgrowth. 90 Perhaps most important among the causes of ongoing symptoms due to second diagnoses is the small number of malignancies that present this way. There is good evidence that malignancies are more common in the period after diagnosis of CD, but not in long-term follow-up. [91] [92] [93] Hence a lack of response to a GFD within 12 months should entail a more detailed investigation, 11 and it is important for health care personnel to stress to patients that while it can take several months or even years before symptoms of CD improve, they should not deteriorate after the initiation of a GFD. In the event of such deterioration the patient must seek health care advice.
Internet
The Internet means that anyone with digital access can obtain an unlimited amount of information about CD. Among the top 10 hits from a Google search for Web sites about CD were two from Wikipedia, one from the Mayo Clinic, one from the United States (US) National Institutes of Health (NIH), one from Kidshealth.org, and five from patient organizations and support groups.
Many but not all of the top Internet sources on CD present peer-reviewed content. Access to Internet-based data on CD empowers the patient. This is almost exclusively for the good, but at the same time Internet content may not be updated, and it sometimes reinforces myths, and can therefore make the work of health care personnel harder. A recent evaluation of 100 top English-language Web sites showed that only 4% achieved the overall quality score that a priori was set as the minimum score for a Web site to be judged trustworthy and reliable. The authors concluded that the information on many Web sites addressing celiac disease was not sufficiently trustworthy and reliable for patients and also health care providers, thus they had the potential to mislead in decision making in CD. 94 Another way to promote correct information is for physicians and other health care personnel to be present on the Internet themselves (e.g. http://www.mayoclinic.com/health/celiac-disease/DS00319 or http:// sklad.cumc.columbia.edu/celiacdiseasecenter/celiac-disease/) Directing the patient to more reputable sites may also ensure that the patient has the greatest chance of accessing accurate information. The Internet may also be used as an educational tool and resource, and an online intervention has been shown to improve dietary adherence. 16 Currently, the biggest social media site is Facebook (www.facebook.com). Recent reports suggest that Facebook has more than 1 billon members (Wall Street Journal, October 4, 2012), which is more than the number of inhabitants in the US, Brazil, Russia, United Kingdom (UK) and Italy combined. Facebook contains a large number of celiac support groups, but also the gluten industry is amply represented on Facebook. Social media sites often have chat forums, and saved conversations between forum members make up valuable information resources.
YouTube (www.youtube.com) is a video-sharing Web site. It currently hosts more than 543,000 English-language films about either ''celiac'' or ''coeliac'' or ''gluten'' (June 5, 2014). A large proportion of these videos show how to bake without gluten, but some tell patient stories, or are presentations by health professionals.
Family involvement
Family involvement is almost inevitable in CD. It is common in chronic disease generally and CD specifically for family members to take on some responsibility for dietary adherence (even in adults). 95 The role of the family in diet is of course even greater when the patient is a child, but there is little evidence to suggest that sharing the responsibility for diet with parents improves adherence. 96 In general also though a GFD may not be fully adopted by unaffected family members, it will influence at least cooked meals they eat within the home. 97 For this reason the family as a whole is likely to benefit from education on a GFD, and there is some evidence to suggest at least in children that those whose parents worry more about the long-term consequences of CD (but less about health in general), will comply with diet better. 96 The involvement of the family in CD of course is not just their support in aiding dietary adherence, but also the effect that the diagnosis has on them. An accompanying family member will have all the same social restrictions of a GFD placed on them (for example, choice of restaurants when they are with the patient), or will be likely to face dilemmas around their relationship with the patient, or to impair dietary adherence. 98 Further it can be demonstrated that these effects amount to an important reduction in the quality of life, 99 and clearly the recognition of this by health care professionals is desirable.
Economics of CD
It is remarkable how few peer-reviewed publications there are on the cost of having CD confers on the individual. A PubMed search of the terms (''Celiac Disease'' (MeSH)) AND ''Cost of Illness'' (MeSH) returns only 18 references (June 1, 2014) . Recent primary care data from the UK indicate that CD is associated with increased costs both before and after diagnosis. 100 Other data suggest that society and health care may actually save money after diagnosis (undiagnosed CD is often associated with frequent medical visits 101 ), while the patient experiences increased costs after diagnosis. 8, 101 This increase is due at least largely to the cost of a GFD. US and UK studies have demonstrated that gluten-free products cost far more than their gluten-containing equivalents, and are less widely available than them. 8, 102 It has also been demonstrated that this cost and the difficulty in meeting it can affect the adherence with a GFD 60 and that the difficulty in complying with diet has an important effect on quality of life. 26 In recognition of the importance of these costs, some help in meeting them is provided in a variety of nations. Examples include tax relief on gluten-free products in Canada, 103 the prescription of gluten-free products in the UK, and the provision of a lump sum of up to $5000 USD at diagnosis to children covered by certain private insurance companies in Sweden. For this reason it is important for patients to familiarize themselves with the financial help available to them within their own health care/tax system.
Another important aspect of the economics of CD from the patient perspective is its effect on employment. Again there are few data available regarding this, but in this regard at least what data are available are reassuring for patients since adult patients with CD do not appear to have reduced participation in the labor force. 13 
Complications and comorbidity
Patients with CD are at increased risk of a number of comorbid conditions, especially before but also after CD diagnosis.
CD causes gastrointestinal-related symptoms including malabsorption and anemia. Non-gastrointestinal manifestations are recognized and these include autoimmune diseases, 104, 105 dermatitis herpitiformis, 106 neurological disorders, 107 and amenorrhea. 108 In CD, like type 1 diabetes, rheumatoid arthritis, and multiple sclerosis, particular HLA alleles are overrepresented among the patients. 109 Patients can go into complete remission when they are put on a GFD, and they relapse when gluten is reintroduced into the diet. CD is in this respect unique among the chronic inflammatory HLA-associated diseases in that a critical environmental factor has been identified. 41 With increasing use of antibody screening for CD, the number of patients with another disorder, such as type 1 diabetes and autoimmune thyroid disorder already at time of CD diagnosis, is increasing. Patients with more than one chronic disorder demand special consideration. They often express a need for information about complications, and health care personnel play an important role in quantifying risks, and explaining the difference between (often high) relative risks versus more moderate absolute risks for complications.
One complication is osteoporosis and fractures. Patients with CD suffer from malabsorption of calcium and despite treatment with a GFD, bone mineral density may not normalize. 110 This can be one explanation why fractures are more common in CD both before and after diagnosis. 111 Although the relative fracture risk decreases after CD diagnosis it does not seem to fully normalize over time, especially not in individuals with persistent VA. 38 Malignancy is another complication. Recent research has, however, shown that overall malignancy risk in CD is similar to that of non-celiac individuals, with the exception of an increased risk of lymphoproliferative cancer 92, 112 and potentially also gastrointestinal cancer. 6, 91 The risk is obvious, so patients and their family focus on the high relative risk of lymphoproliferative cancer, while the absolute risk of this cancer is more relevant to the individual patient.
One way to explain relative risks is to describe the risk of lymphoproliferative cancer, which is perhaps the most feared complication in CD. In a given year, three out of any 10,000 individuals will develop lymphoma. 92 In that same year, seven out of 10,000 patients with CD will develop lymphoma. Seven divided by three is between two and three, which means patients with CD are at a two-to three-fold increased risk of developing lymphoma. Turning the absolute risks (three of 10,000 and seven of 10,000) around is another way of giving the patient a perspective on his or her lymphoma risk (and other risks as well). A total of 99.97% (that is one minus three of 10,000) of healthy individuals will not have lymphoma in the coming year, while 99.93% of CD patients will not have lymphoma in the coming year.
Subfertility in CD has been much debated. Three large papers have shown a normal overall fertility in women with CD [113] [114] [115] (and one paper in men with CD 116 ). In the largest of these studies, Zugna et al. found a decrease in fertility just before diagnosis 114 (a decrease that may be due to increased inflammation just prior to diagnosis, but also due to postponement of pregnancy because of medical investigation), but importantly women with diagnosed CD had the same fertility as women from the general population.
The advent of serological markers has meant that more high-risk individuals now undergo screening for CD. This includes patients with certain autoimmune diseases such as patients with type 1 diabetes and autoimmune thyroid disease. Hence, a large share of CD patients already have other diagnoses when the CD is discovered. Dietary treatment in patients with concomitant type 1 diabetes and CD can become complicated, and support from a dietitian is important. Some data [117] [118] [119] [120] suggest that CD influences the prevalence of complications in patients with type 1 diabetes. Whether a GFD will have a positive influence on the long-term HbA1C in patients with both type 1 diabetes and CD is still under debate. 121 
Promoting health in CD
Some patients may have heard or read that smoking is negatively associated with CD. The relationship with smoking is intricate and there are studies suggesting that smoking actually decreases the risk of CD, 122 as well as studies suggesting a neutral or positive association. 123 However, no matter what the effect of smoking on the risk of developing CD, it is likely to increase the risk of a number of diseases, and will not alleviate CD once it has developed. For patients with CD as for the rest of the population, cardiovascular disease and cancer (both linked to smoking) are the most common causes of death in CD. 7 Patients with CD should therefore be encouraged not to smoke.
CD is associated with low body mass index. 124 Institution of a GFD is often followed by a weight increase. Patients often report or perceive that the sugar content of gluten-free products (and thus calories) may be higher than in gluten-containing products. The only study to try and address this did not support this commonly held perception. 125, 126 Though a risk of increasing lipid levels and thereby cardiovascular disease has been postulated, Lewis et al. 2009 127 did not see an increase in adverse lipid levels with GFD. It seems unlikely therefore that GFD will increase cardiovascular risk by this route. It is nonetheless sensible that excessive weight gain after diagnosis of CD should be discouraged.
Relevant societies
Patients should be encouraged to seek out community support. Patients' associations all over the world provide practical information and sensitize society and support the diffusion of knowledge about GFD requirements. Membership of CD support groups has been linked to higher dietary adherence. 60 See also: http://celiacdisease.about.com/od/theceliactraveler/a/ IntlSocieties.htm.
Future treatment of CD
Future treatment is one of the topics patients most often want to discuss with their physicians, 10 and a large number of substances are currently undergoing early testing (the NIH currently lists almost 100 clinical trials (enrolling, recruiting, or completed) on CD, although not all of them concern GFD alternatives; http://clinicaltrials.gov). Future medications may either improve the prognosis of CD, or allow patients to consume a gluten-containing diet.
The currently available potential therapies focus on three main strategies: reduced gluten availability via either gluten enzyme degradation by oral protaeses [128] [129] [130] [131] or oral polymeric resins that interfere with the binding of gluten, 132 inhibition of small intestinal permeability by the zonulin antagonist AT-1001 (which is undergoing Phase II clinical trials 133, 134 ) and modulation of the immune response. The third strategy includes a different class of drugs interfering with the inflammation cascade. Among them are the TG2 inhibitors, 135 blockers of HLA-DQ-mediated T-cell activation, 136 vaccines, 137, 138 and inhibitors of cytokines and interferon gamma (IFN-g) 139, 140 that are being investigated for other autoimmune diseases. There are also several ongoing trials with Larazotide acetate. 133, 134 Finally, infestation with the hookworm Necator americanus has also been suggested as a possible treatment for CD. The rationale behind this therapy is that the increased prevalence of autoimmune disorders in developed countries is closely paralleled by a disappearance of intestinal parasites. These parasites are thought to play an important role in modulating the host's immune system. A Phase II clinical trial has been undertaken with this hookworm in CD. 141 Alternatives to dietary treatment 142, 143 can actually serve as an opportunity for a discussion about the characteristics of CD with the patient (properties of gluten, uptake of gluten from the mucosa, how inflammation is involved in CD, etc.).
At the same time we the authors want to stress that most, if not all, alternatives to the GFD are in early phases of testing and physicians should at this stage not give patients the false impression that treatments other than the GFD are just around the corner. At least in the near future, and probably longer, a GFD will be the dominant, if not the only, available treatment in CD. Furthermore, it should be emphasized that a GFD has a long-established safety profile and is non-toxic while newer agents are as yet unproven.
Discussion
In this paper we have discussed patient support in CD. This should be an integral part of CD management. Despite its likely importance for management success, there are few data we could find on issues such as the economic burden of CD, patient-centered care in CD, and continuity of patient care in CD. It is important to recognize that patients themselves wish for high-quality information and access to both a dietitian and physician with an interest in CD. 144 Physicians should take patient support and information seriously because research suggests that better content and quality of patient information improves dietary adherence that currently is the only available treatment in CD. Two Swedish randomized clinical trials have shown that patient education may have an impact on both gastrointestinal symptoms and on general well-being in CD. 17, 18 It was also beyond the scope of this paper to give recommendations on supplements.
As for any wide-ranging narrative review, there are limitations to our paper. Among those we would like the reader to recognize are that it was beyond the scope of this paper to review economic benefits and patient support groups in more than a limited number of countries. We have also not reviewed topics such as GFD and complications in CD in detail. Readers seeking further information on these topics may like to start by reading the recent review on CD management to which the current authors contributed. 11 In our section on the etiology of CD we tried to outline some key facts about CD, but in a way that may help health care personnel inform patients with CD.
This study has some limitations: We did not formalize patient involvement in the writing of our paper, but tried to reach out to the CD community through social media (www.facebook.com), through which six different organizations were contacted. Individual authors decided on what paper to include or exclude in the literature study. Generally it is preferable if every paper is read by at least two experts who then decide on what papers (and for what reason) should be included in the review. Hence, we cannot say that this review was systematic. Neither can we rule out that there are relevant data on patient support in other databases than PubMed (we restricted our literature search to this database). Finally, there are few randomized clinical trials in our field of research, and hence the grade of evidence is low.
In conclusion, we suggest that patient support and information should be an integral part of the management of CD. 
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